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(71) We, Wagner Electric Corpora- 
tion, a corporation of the State of Delaware, 
United States of America, having its offices 
at 1, Summer Avenue, Newark, New Jersey, 
5 United States of America, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 

JO statement: — 

Hie present invention relates to a capa- 
citance responsive circuit having a low 
standby power drain capability. More speci- 
fically, the present invention is embodied in 

.15 a capacitance responsive circuit utilizing a 
power conversion circuit which serves to 
convert 10 volt DC power into high- 
frequency power having a peak voltage sub- 
stantially greater than the value of the 

20 applied DC voltage. 

Numerous applications may be found for 
such a circuit. For example, the circuit 
could be used as a burglar alarm, a fluid 
level detector, or perform any similar warn- 

25 ing function independently of a remote 
source of power. The desirability and the 
necessity for the operation of such a circuit 
in the event of failure of the main source of 
power is clear. The embodiment of the in- 

30 vention disclosed herein has an extremely 
low standby current drain of 2 to 3 milli- 
aperes, and is thus well suited for such 
operations. 
A better understanding of the present in- 

35 vention may be had by reference to the 
accompanying drawings, of which: 

Fig. 1 is a schematic diagram of a capa- 
citance responsive circuit embodying the 
present invention. 

40 Fig. 2 is a diagram of a high-low range 
switch designed to be substituted in the 
relaxation oscillator section of the circuit 
shown in Fig. 1. 
Fig. 3 is a diagram of an alternative out- 

45 put stage which can be substituted for the 
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output stage shown in Fig. 1. 

Fig. 4 is a diagram of another alternative 
output stage which includes a relay having 
a latching circuit. 

Referring now specifically to the embodi- 
ment of the invention shown in Fig. 1, 
battery 10 connected in parallel with capa- 
citor 11 provides direct-current power to an 
oscillator 14, which comprises a transistor 
16 having its emitter-collector path con- 
nected in series with winding 18 between 
power conductors 12 and 15. Capacitor 19 
is connected across die emitter and the 
collector of transistor 16. The emitter-base 
current path is connected in series with 90 
winding 20 and parallel-connected resistor 
22 and capacitor 24 between conductors 12 
and 15. Output winding 26 is connected to 
the positive terminal of battery 10 and is 
magnetically coupled with windings 18 and 65 
20. The oscillator output of at least twice 
the voltage of the battery 10 is applied from 
winding 26 through a first rectifier circuit 
including a capacitor 27 and a diode 28 to 
charge capacitor 30 intermittently. Thus, a 70 
high voltage level is provided through re- 
sistor 32 to low-frequency relaxation oscil- 
lator 34, which is of the type disclosed in 
US. Patent No. 3,275,897, issued to Carl E. 
Atkins on September 27, 1966. Relaxation 75 
oscillator 34 comprises two RC circuits 
having a common branch including a voltage 
breakdown element, such as a neon tube as 
shown in Fig. 1. 

The first RC circuit is formed by series- 80 
connected capacitor 36 and resistor 38 
bridging the neon tube 40. The second RC 
circuit is formed by the capacitor 42 and the 
capacitance to ground of an antenna 44 and 
resistor 46. The output of the relaxation 85 
oscillator consists of the net voltage across 
the series-connected resistors 38 and 46. 
This output may be varied by varying the 
capacitance to ground of antenna 44. The 
output of relaxation oscillator 34 is fed to 90 
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the base of amplifying transistor 48. the 
collector-emitter current path of which is 
connected in series with resistor 50 between 
conductors 12 and 15. , 
5 The output of amplifying transistor 48 is 
fed to a load circuit connected between the 
collector and the emitter of transistor 48. 
This load circuit includes a series capacitor 
52 and a second rectifier circuit comprising 

10 diodes 54 and 56 together with a shunt 
capacitor 58. The second rectifier circuit 
rectifies the low frequency output of oscil- 
lator 34 and applies a direct current negative 
voltaee to the base of switching transistor 

15 60 whenever the relaxation oscillator circuit 
generates a non-null output voltage. Tran- 
sistor 60 is biased for conduction by a volt- 
tage divider which includes resistors 62, 64 
and 66. A load resistor 68 is connected 

20 between the collector of transistor 60 and 
the positive supply conductor 12. 

The output of transistor 60 is applied to 
a semiconductor switch combination which 
includes transistors 70 and 72. Connection 

25 is made from the collector of transistor 60 
to the base electrode of transistor 72 m 
series with a limiting resistor 74. A filtering 
capacitor 75 is connected across the collector 
and the emitter of transistor 60. The tran- 

30 sistor combination 70-72 is connected m the 
regenerative feedback configuration so that, 
once conduction is established, current will 
continue to flow until the circuit is broken. 
This feedback configuration comprises con- 

35 nections between the base of each transistor 
and the collector of the other transistor. 

The semiconductor switch 70-72 is con- 
nected in series with a relay winding which 
operates contacts 78 and 80 to control a load 

40 81 which may be an alarm. The winding 76 
is bridged by a diode rectifier 82 for absorb- 
ing the current pulses generated by the 
winding whenever' its magnetic field 
collapses. A reset switch 84 is connected in 

45 series with the winding 76 and the battery 
10 for resetting the circuit to its normal 
state after the felay has .been operated. 

The semiconductor switch 70-72 is of the 
type which remains conductive once conduc- 

50 tion has been established. In this regard it 
is similar to a silicon controlled rectifier or 
a thyratron. It is necessary to apply a definite 
negative bias to the base electrode of tran- 
sistor 72 to maintain the combination 70-72 

55 normally non-conductive. In this case, the 
negative bias is derived from the oscillator 
output by a diode 86 in series with a re- 
sistor 88. Diode 86 passes a small portion 
of each negative half of the output wave and 

60 these pulses are stored by capacitor 90. In 
this manner the combination 70-72 remains 
non-conductive until transistor 60 is biased 
for non-conduction and its collector elec- 
trode is raised in potential to be equal to 

65 the potential of conductor 12. 



The operation of the circuit shown in Fig. 
1 is as follows: As soon as the power is 
turned on, the oscillator 14 operates to pro- 
duce a series of AC pulses across winding 
26, each pulse including a plurality of high 70 
frequency alternations. These are applied 
to rectifier circuit 28, 30 and a direct voltage 
is applied through resistor 32 to the relax- 
ation oscillator 34. The output of this 
oscillator is variable by varying the values 75 
of resistors 38 and 46. These resistors are 
adjusted so that, under normal conditions, 
the net voltage across the combined resistors 
38 and 46 is substantially zero, and therefore 
no signal is applied to the base of transistor 80 
48. Under these conditions, transistors 48 
and 60 both pass current and the transistor 
combination 70-72 is non-conductive. 

Now, let it be assumed that a person or 
an object moves into proximity with antenna 85 
44, thereby increasing its capacity to ground 
Current through resistor 38 is increased and 
negative pulses are applied to the base of 
amplifying transistors 48, making the base of 
transistor 60 more negative and making the 90 
collector-emitter circuit non-conductive. This 
action applies a positive potential to the 
base of transistor 72, causing the pair 70-72 
to pass current and remain in a conductive 
condition. The current through pair 70-72 95 
passes through relay winding 76, opening 
contacts 80 and closing contacts 78, to sound 
an alarm 81 or give some other indication 
that a person or conductive object has been 
brought near to antenna 44. After the alarm 100 
has been observed, and the proper action 
taken, the entire circuit may be reset by 
operating switch 84 to normalize the relay. 
If the person or object has moved out of 
proximity with the antenna 44, the circuit is 105 
then in its original condition. 

Referring now to Fig. 2, a resistance 
switching network is shown, designed to be 
substituted in the relaxation oscillator in 
place of resistor 46 to provide a high-low ll« 
sensitivity switch. The network comprises 
ganged switch blades 114 and 116, operated 
together, to change both resistive values in 
the output circuit of oscillator 34. When in 
the high range position shown in the figure, 115 
the maximum resistance appears between 
terminals 110 and 112. This resistance com- 
prises, in series, resistors 122, 124 and 126. 
When in the low position, that is when 
blade 114 makes contact with point 128 and uu 
blade 116 makes contact with point 130, 
the net resistance between terminals 112 and 
110 comprises the effective value of resistor 
122 connected in parallel with resistor 132, 
added to resistor 124, resistor 126 being 
completely shunted by blade 116 through 
contact 130. Switching from the high range 
to the low alters the sensitivity of the circuit. 

The circuit arrangement shown in Fig. 3 
is an alternative output stage using a single 130 
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transistor 134 instead of the pair combin- 
ation 70-72. The operation is substantially 
the same except the circuit has no latching 
means. Transistor 134 is normally biased for 
5 non-conduction by the voltage divider 136, 
138. 

Fig. 4 shows another output circuit similar 
to Fig. 3 but having a latching means as part 
of the relay. When winding 76 is provided 

10 with operating current, latching contacts 140 
close and provide a holding circuit which 
may be traced from the positive conductor 
12, through winding 76, then through the 
normally closed reset switch 84 and closed 

15 contacts 40, to the negative conductor 15. 
As before, operation of switch 84 opens the 
latching circuit and restores the circuit to 
its normal condition. 

20 WHAT WE CLAIM IS: — 

1. A capacitance-responsive circuit com- 
prising : 

1) first circuit means including a low- 
25 frequency relaxation oscillator and being 

operative to control the energization state of 
a load; 

2) second circuit means including an 
oscillator and being operative to convert 

30 low-voltage direct-current input power to 
direct current output power of sufficiently 
increased voltage to render oscillatory said 
low-frequency relaxation oscillator; and 

3) input means connected to said low- 
35 frequency relaxation oscillator and operative 

to cause said first circuit means to change 
the energization state of a load in response 
to a change in the capacitance in the said 
input means. 

40 2. A capacitance-responsive circuit 
according to claim 1, wherein said oscillator 
is operative to generate periodically a series 
of high-frequency oscillations, the magnitude 
of each oscillation being at least twice as 

45 great as the magnitude of the direct-current 
voltage applied to said oscillator. 

3. A capacitance-responsive circuit 
according to claim 1 or 2, wherein said 
second circuit means includes conversion 

50 circuit means for converting the output of 
said oscillator to a substantially constant 
direct current voltage. 

4. A capacitance-responsive circuit 
according to claim 1, 2 or 3 wherein said 

55 first circuit means includes amplifier circuit 
means operative to amplify the output signal 
of said low-frequency relaxation oscillator. 



5. A capacitance-responsive circuit 
according to claim 4 wherein said amplifier 
circuit means comprises first and second 60 
amplifier stages connected in cascade. 

6. A capacitance-responsive circuit 
according to claim 5 wherein said first 
circuit means includes rectifying means 
operative to convert the output of said first 65 
amplifier stage to a direct current voltage to 

be amplified by said second amplifier stage. 

7. A capacitance-responsive circuit 
according to claim 4, 5 and 6, wherein said 
first circuit means includes a switch which 70 
is connected to and controlled by die output 

of said amplifier circuit means, said switch 
being operative in response to said output to 
open or close a current path. 

8. A capacitance-responsive circuit 75 
according to any preceding claim wherein 
said low-frequency relaxation oscillator in- 
cludes a high-low sensitivity switch. 

9. A capacitance-responsive circuit 
according to claim 7 wherein said first go 
circuit means includes an electromagnetic 
relay, the coil of said relay being connected 

in t said current path controlled by said 
switch. 

10. A capacitance-responsive circuit 85 
according to claim 9 whereiin said first 
circuit means includes latching circuit 
means operative to maintain said electro- 
magnetic relay energized. 

11. A capacitance-responsive circuit 90 
according to claim 10 wherein said first 
circuit means includes a reset switch to open 
said latching circuit means to deenergize said 
relay. 

12. A capacitance-responsive circuit 95 
according to claim 7 or 9 wherein said 
switch of said first circuit means is biased 
by a bias circuit connected between said 
second circuit means and said first switch. 

13. A capacitance-responsive circuit sub- 100 
stantially as herein described with reference 

to Figure 1 of the accompanying drawings 
with or without reference to Figure 2 and/or 
Figure 3 and/ or Figure 4. 

ELKINGTON & FIFE, 

Chartered Patent Agents, 

High Holborn House, 
52/54 High Holborn, 
London W.C.1. 

Agents for the Applicants. 
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' * HEET This drawing is a reproduction of 
tht Original on a reduced scale. 
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